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Abstruct Pure pentanal 1s wradzated wuh a frequency tripled Nd-YAG laser rn the 

rntensrly uuewol 0 l-l MW cm-2 Alpha-dtone and a-ketol are formed selectwely wzth quantum 

yrelds of 5 5 and 38%. respectzvely As only the SI state of the pentanal zs excited, the rerults 

obtained ore exphcable as a dynnmrc effect m connecrum wth the order of the reacnonr 

In UV photochermstry, allphatlc aldehydes lead to three pnmary processes of evolution* 2 

decarbonylatlon with the formatlon of hydrocarbons and cleavage reactions m IX or 0 to the 
- 

carbonyl, of type Nomsh 1 or I1 Moreover, automhlbltlon reactlonc generate RCHOH + RCO 
1 or 1 

radicals which are at the basis of the formation of Lompounds that are either monofunctlonal of 

oxydoreductlon or blfunctlonal of condensation sue h as u-dtietones, a-ketols a-&ols3 4 5 

hv 
R CHO - RCHO* - RCHOH + RC=O - R 

rl OH OH 
It appeared useful to explore the synthesis of these conden&on products by substituting UV 

lasers for the mercury lamp previously used The specific charactenstlcs of lasers give hope of an 

ongmal behavior, particularly wrth regard to selectlvlty and quantum yield The latter can be 

determmed with accuracy on account of tie precise knowledge of the number of photons absorbed, 

thanks to the geometry of the beam 

To enable us to compare the results at weak and strong mtensltles, we used a contmuous 
Ar+ laser (351 nm) and a frequency tnpled Nd-YAG laser (355 nm) The beams are used without 

focallsdnon The light lntenslty with the continuous laser IS 1Kl W cm-2 (sectlon - 1 mm2) and the 

peak mtenslty with the pulsed one vanes from 0 1 to 1 MW cm-2 (section - 0 5 Lm2) The 

wavelengths of these two lasers allow population of the nR* state of the carbonyl Lompounds 

The madlated aldehyde 1s n-pentanal, used pure to favour the formation of dupllcatlon 

products (c = 9 4 M-l) Moreover, by operatmg with the pure product, the low value of E 

(~351 s 0 03 and ~355 s 0 02 mole 1 Lm-1 I) 1s compensated for by a high concentration leading 

to a notable absorption for a path of a few cenumeters 

The structure of the products 1s checked using GC/MS and GC/IRFT couplmgs The 
quantltatlve determmatlon of the products formed IS realized by GC using diglyme as an internal 
standard 
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On operahon with the contmuous laser, all the substances produced by uradlaoon at 313 nm 

with a mercury vapour lam~~,~, except certam products of P-cleavage, are obtamed For the 

condensanon products, the quantum yields (%J are RCOR (0 54), RCHOHR (0 53), RCOCOR 
(1 08), RCOCHOHR (141, RCOG3H5 (1 4) with R = G4Hg 

Irradlatlon with the pulsed laser Leads essentially to the obqervanon of two 

condensation product\ S,6-decanedl<lne (C&COCOC4H9) and 5-hydroxy 6-deLdnone 

(C4H9CHOHCOC&) The other products which ~+ere observed previously mcluchng the a-&o1 

appear only m traces This remarkable crlrct~v~ty 15 nccompamed by an Increase m the quantum 

yields for the a-dlone and the a ketol which remam constant, allowmg for uncertainty III 

measurement, in the Interval of mtenslty explored, and are respectlvefy equal to 5 5 and 38% 

Transformation of pentanal into the a-kerot leads to a relative concentranon of the latter of the order 

of 1 5% in one hour of madiatlon at i MW cm2 Ibolume lrradlated - 3 cm3) 

The intensity required to saturate the transitIon So + S1 may be calculated by the 

classical formula Is - -& h” -I: 2 61 10zo @ where TT 15 the excltatlon cross-se&on of the SI state 
EX 

and ‘T the hfetlme of this state With T 5 1 5 ns5 oqe &tens Is - 5 10’2 W cm-2 Thus IS much 

higher than the value3 of the range explored with the pulsed laser (0 l-l MW cm 2, In these 

condmons, absorption of pentanal ~tartrng from the ground state can ~~11 he descr&d by the Beer= 

I,ambert ldw leading to an absorbdnLe value of 0 564 with the n-radiation cell used (I = 3 cm) 

Direct calculdnon from the ancldent transmlttcd ,u~d reflected mten5mes measurements, performed 
at the begmnmg of the madlatlon to avoId the ahsorptmn specific to the product< formed, leads to 

almost the same result (0 55’1) It cnn be deduced that the dlsappenmnce of photons 111 the light 
beam is es$entlally governed by the monophotonli dbsorptlon of the pentanal, to the exclusion of 

multlphotomc absorpaons by the latter or of absor-ptlons by reaCtlve species denvmg from it 

A fortlon, the excitation methamsm wath the contmuous Ar+ laser IS also limited to the 

monophotonlc absorption of the pentanal 
Bemg very far from saturation, the instantaneous reactive species concentrations obtained 

with the pulsed laser are much higher than those obtamed with the contmuous laser Thus rcacnons 

of the highest order are favoured with the former as has already been noted6 It IS no doubt this 

dynarmc aspect of the reactions that explamf our observations In this hypothesis the quantum 

yields for the a-dione and the a-kctol must mcreaqe with Intensity as long as the other 

photcchemlcal products are still presenr H-I appreLldbk quantitiec It IS no more the Ldse with the 

pUkXdldseT wherethese ~TOdUCtS appear onlv 111 ITRCCS 

Study of other ahphatlc aldehydes IS under Lurrent mvestlgatlon In partlcdar, the behavior 
of butanal is quite Fun&r to that of pentanal 
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